Abstract: Suppliers' adoption of sustainable practices plays a critical role for global companies to improve environmental performance. Based on the absorptive capacity theory, this study empirically explores how suppliers' knowledge bases and power relationships influence their adoption of sustainability practices. A longitudinal case study with eight suppliers has been conducted. We find that the adoption of leading sustainable practices requires a supplier's good knowledge base whereas a supplier can adopt imitating and toddling sustainable practices even if it has a limited knowledge base. Both the power of internal sustainability teams and external buyers enhance the effects of suppliers' knowledge bases on the adoption of sustainable practices. Suppliers choose the strategy used in adopting sustainable practices according to the configuration of internal and external power. The results enhance current understandings of the mechanisms through which knowledge bases and power relationships affect the adoption of sustainable practices. The findings can also help global companies improve the effectiveness of their supplier development efforts and enhance the environmental performance of supply chains. We would like to resubmit the enclosed manuscript which we hope to be considered for publication as a research article in Journal of Environmental Management.
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Introduction
Global companies have realized that sustainable supply chain management (SSCM) is critical for both business success and environmental performance improvement (Gereffi and Lee 2012) . However, the sustainable management of global supply chains has been considered both crucial and challenging (Carter and Easton 2011, Agi and Nishant 2017) because supply chains are inherently complex and dynamic. Despite researchers and practitioners have made significant efforts to examine the environmental (Acquaye et al. 2017 ) and social (Sancha et al. 2015) impacts of supply chains, the practical solutions towards SSCM are yet to be developed (Markman and Krause 2016) .
Suppliers' adoption of sustainable practices plays a critical role for a buyer to improve environmental performance. Buyers rely on supplier development initiatives to encourage and drive their suppliers to implement sustainable practices (Sancha et al. 2015 , Zimmer et al. 2016 . Although supplier development is a mature practice in supply chain management (Krause et al. 2000) , supplier development for sustainability is relatively new, and has been implemented in different ways. It usually includes key activities such as competitive pressure, incentives, management involvement, evaluation and assessment, and knowledge transfer (Modi and Mabert 2007, Dou et al. 2015) . Recent studies have made efforts to investigate the drivers (Sancha et al. 2015) and measurement (Bai and Sarkis 2010, Lu et al. 2012 ) of supplier development for sustainability, but it has been challenging to explain the various outcomes of supplier development initiatives. Specifically, different suppliers that have gone through similar supplier development initiatives appear to have distinct performance in the adoption of sustainable practices (Busse et al. 2016 , Rodríguez et al. 2016 . Such challenges have led to an obstacle for SSCM: global companies might fail to understand why some suppliers have successfully adopted sustainable practices while others have not, which brings increasing uncertainties to their strategies of investing resources into supplier development initiatives, such as training workshop, audit and certification, and product co-design (Zhu et al. 2013 ). Despite such an obstacle, most of the existing studies focus on buyers' design and provision of supplier development initiatives (Zimmer et al. 2016 , Zhang et al. 2017 , Liu et al. 2018 ). There is limited empirical evidence on the factors that affect suppliers' adoption of sustainable practices from a supplier's perspective.
Absorptive capacity (AC) refers to a firm's ability to recognize the value of new information, assimilate it, and apply it to commercial ends (Cohen and Levinthal 1990) . It enables a firm to obtain and utilise knowledge to gain and sustain competitive advantages (Lane and   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 3 Lubatkin 1998, Zahra and George 2002) . Researchers have found that AC helps a firm learn new processes, practices, and skills from supply chain partners which improve the firm's performances and capabilities (Nagati and Rebolledo 2012, Zhang et al. 2015) . Scholars have also been using the concept to examine firms' sustainability strategies and practices. For example, studies have found that suppliers' knowledge on sustainability management tools, technologies, and practices (Horisch et al. 2015) and receptivity on new ideas about innovations on sustainable operations (Gavronski et al. 2012) are critical for the suppliers to adopt sustainable practices. The theory of AC argues that a firm's knowledge base (i.e. access to external knowledge and prior relevant knowledge) affects its ability to learn from partners (Lane and Lubatkin 1998, Zahra and George 2002) and that the inter-and intraorganizational power relationships also influence a firm's capability to absorb the knowledge obtained from buyers (Todorova and Durisin 2007, Yeung et al. 2009 ). Therefore, knowledge bases and power relationships could provide an explanation for the puzzles about suppliers' adoption of sustainable practices (Williander 2007 ).
We design a multi-case, longitudinal study to explore suppliers' adoption of sustainable practices in the electronics industry. This industry faces many environmental (e.g. water usage, energy, water pollutants, hazardous waste, and materials and recycling) challenges on SSCM (Lau and Wang 2009 , Lau and Wang 2009 , Marques et al. 2013 . Meanwhile, most of the solutions for SSCM rely on the improvement of suppliers' sustainable practices and capabilities. For example, both Apple 1 and Samsung 2 publicly acknowledge that their suppliers contribute to the majority of the carbon footprint of their products, and they are working with suppliers to reduce such emissions.
The objective of this study is to develop a framework that helps understand the phenomenon of suppliers' adoption of sustainable practices and identify key factors that facilitate suppliers' adoption of sustainable practices. Specifically, we aim to answer two specific questions:
RQ1. How does a firm's knowledge base, including prior relevant knowledge and access to external knowledge, influence the adoption of sustainable practices?
RQ2. How do a firm's internal and external power relationships affect the adoption of sustainable practices ? 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   4 2. Literature review and conceptual framework Supplier development plays essential roles for a supplier to learn sustainable practices, but most of the existing studies focus on buyers' efforts in building sustainable supply chains.
Few studies have taken a supplier's perspective and investigated the factors that influence a supplier's capabilities to acquire tools and practices to improve sustainability. For example, Styles et al. (2012) argue that supplier improvement programmes based on performance benchmarking and dissemination of better management practices can improve the sustainability of product supply chains. Ahmad et al. (2016) find that supplier and logistics management is vital to the achievement of sustainable oil and gas supply chains. Chkanikova (2011) discuss the dismantling of printed circuit board assemblies and the environmental consequences. Marques et al. (2013) investigate the different alternatives for recycling the printed circuit boards.
Based on the AC theory, we argue that suppliers' knowledge bases (access to external knowledge and prior relevant knowledge) positively affect their adoption of sustainable practices, and such impacts are influenced by the internal and external power relationships.
This theory provides a useful lens for investigating how a firm utilizes external knowledge to develop capabilities and improve operations (Lane and Lubatkin 1998, Zhang et al. 2015) . It enables us to understand the factors that affect the effectiveness of suppliers' learning from buyers and why similar supplier development programs may lead to different outcomes.
Specifically, the theory proposes that a firm's knowledge base influences the process by which the firm interprets new knowledge and acts upon it (Zahra and George 2002) . It also affects a firm's abilities to process and absorb externally generated knowledge, which eventually determines the intensity and speed of knowledge acquisition and implementation (Cohen and Levinthal 1990) . Power refers to the ability of an actor to influence the decisions of another actor (Zhao et al. 2008) . Buyers and internal employees may have power because they have specific knowledge or expertise, retain natural rights, and can provide reward or punishment (Yeung et al. 2009 ). The theory of AC argues that power relationships can explain why a firm uses only some of the available new knowledge and why some firms are better able to exploit external knowledge (Todorova and Durisin 2007) . Buyers and internal employees can use its power to influence a firm's behaviour to obtain preferred outcomes.
Power plays a critical role in enabling the exploitation of new knowledge by influencing resource allocation processes.
Access to external knowledge sources, such as supply chain partners, competitors, and universities and research institutes, improves the breadth and scope of a firm's knowledge bases on sustainable operations (Williander 2007 , Zhang et al. 2015 . Exposure to diversified external knowledge sources can influence a firm's decision making and the development of future capabilities on sustainability (Zahra and George 2002, Liu et al. 2017) . It also helps a firm obtain know-how on SSCM which can improve the knowledge complementarity between the firm and buyers (Cohen and Levinthal 1990, Tu et al. 2006) . External knowledge sources thus facilitate a firm to implement the knowledge on sustainability learned from buyers. Prior relevant knowledge reflects the job skills, technologies, and management practices about SSCM possessed by employees (Tu et al. 2006 ). It forms a foundation for knowledge transfer in supply chains and significantly affects the locus of a firm's technological search and investments (Cohen and Levinthal 1990, Nagati and Rebolledo 2012) . Employees with successful past experiences and skills on sustainable operations help a firm learn new technologies, processes, and practices on sustainability from buyers (Williander 2007 , Gavronski et al. 2012 . Therefore, we argue that access to external knowledge and prior relevant knowledge can help a supplier learn from buyers and thus are positively associated with the adoption of sustainable practices.
Buyers can use power in a supply chain relationship to influence suppliers' decisions and behaviour on sustainable operations and to ensure that suppliers will follow their instructions and requirements (Zhao et al. 2008 , Chkanikova 2016 buyers' criteria on sustainability (Todorova and Durisin 2007, Horisch et al. 2015) . Thus, buyers can use their power to enhance the value of the knowledge a supplier acquired from them to achieve their goals on sustainability (Zhao et al. 2008) . Moreover, the power of internal sustainability teams can facilitate the assimilation and exploitation of the acquired knowledge within a firm (Todorova and Durisin 2007) . Powerful employees can overcome the lack of consensus and reach fast decisions on how to improve the sustainability of current operations and promote innovations that can improve environmental and social performance even when the innovations require a lot of investments (Zhao et al. 2008 , Yeung et al. 2009 ).
Power also allows sustainability teams to use their knowledge and experiences better to interpret and distribute the knowledge acquired from external sources to internal colleagues and then implement the knowledge to achieve preferred outcomes on sustainable development (Zahra and George 2002, Chkanikova 2016) . Thus, internal power can facilitate suppliers to reap the value of knowledge on sustainability. Therefore, we argue that both external and internal power influence the impacts of suppliers' knowledge bases on the adoption of sustainable practices. The following framework is proposed to guide the case study ( Figure 1 ).
Insert Figure 1 here

Research method
The adoption of sustainable practices is a dynamic process with high concerns of business confidentiality, and has limited empirical evidence (Sancha et al. 2015) . As a result, the investigation is explorative in nature and we adopted a multiple case study method with a longitudinal design (Yin 2009 ). The method has been widely applied in qualitative sustainability research to understand emerging phenomenon and interdisciplinary problems.
Research context
BCA (i.e. buyer company A) is a leader in the electronics industry with well-recognized SSCM reputation and experiences. It regularly publishes sustainability reports which include sustainable supply chain strategies, and it continually invests in SSCM. The sustainability issues have been a key element of its supplier development initiatives for several years (see Appendix). The suppliers of BCA who went through various supplier development initiatives have shown various outcomes of the adoption of sustainable practices. Therefore, BCA provides a suitable research context to explore suppliers' adoption of sustainable practices. 
Case selection
The case selection process aims to create a theoretical sample in the supplier community of BCA with both diversity and coherency (Yin 2009 ). The unit of analysis is at the supplier facility level because the facilities are directly responsible for supplying BCA and the targets of BCA's supplier development initiatives.
We selected cases according to three criteria. First, the suppliers must have been directly supplying BCA for at least five years, and have committed to enrol in an 18-month supplier development initiative hosted by BCA. Not all suppliers were enrolled at the same time, but all enrolled suppliers started their 18-month training after July 2014, and completed before July 2016. Such case selection ensures that all cases share a level of similarity and comparability regarding the acquisition of knowledge as well as the buyer's requirements on sustainable practices. Second, we sampled through multiple product categories, so that the cases represent different product characteristics and manufacturing processes, and the sample has a distinct profile regarding suppliers' size, annual sales, and ownership. Third, we selected the sample by ensuring that BCA is not the only buyer of them. Eventually, eight suppliers were included in the final sample. The sample reflects a buyer-supplier community that is active in supplier development initiatives, and is evidently in improving their sustainability performance. Table 1 provides the profile of supplier facilities in the sample.
Insert Table 1 here
Data collection
We used semi-structured interviews to collect data before and after the 18-month supplier development initiative. At the beginning of the initiative (February 2015), we revealed ourselves as independent inspectors to gather information from suppliers through a group interview. At the closure of the initiative (July to September 2016), each enrolled supplier was required to formally report to BCA on what sustainable practices had been adopted during the past 18 months, and to present outcomes through a closed-door workshop.
Interviews were conducted in the workshop. To develop the interview protocols, we worked closely with BCA and other stakeholders to understand the scope and objectives of the supplier development initiative. We designed interview questions based on 1) existing literature of SSCM and the framework developed in Figure 1 ; 2) the training materials of the initiatives, which provide sustainability knowledge and best practices to suppliers; and 3) the  The managerial roles, responsibilities and structure of tackling environmental and social sustainability issues in the suppliers, as well as the specific roles of sustainability teams (if any);
 The formal and informal buyer-supplier interactions, including supplier development experiences, buyer auditing, regular monitoring, and communication.
Details of the interviews are summarized in the Appendix. The interviewees included: 1) gatekeepers, i.e., the individuals (usually suppliers' mid-level managers) that are directly involved in the supplier development initiatives organized by BCA; 2) suppliers' senior management, i.e., the leaders who oversee the operations of the facility and directly supervise the gatekeepers; and 3) suppliers' staff members and frontline workers. We selected gatekeepers based on the following criteria: 1) they have working experiences in the facility between 3 to 15 years, and at least two years in sustainability-related management; 2) they have been managing and leading at least one project in the past 18 months that has led to the improvement of sustainability performance; and 3) they have experiences for engaging and interacting with buyers. Interviews were documented in real-time, and then verified and checked by the interviewees and research team.
We also used multiple sources of information to triangulate the data. Besides interviews and observations by the research team, other sources included the publicly available reports regarding sustainability and corporate social responsibility of BCA, as well as the documents, slides, and materials prepared by the eight suppliers to introduce their sustainability strategies and practices. The triangulation enables the research team to: 1) analyse suppliers' knowledge bases related to sustainability issues; 2) understand the power of sustainability teams in supplier facilities and the power of BCA; 3) obtain evidence of the adoption of sustainable practices as a direct or indirect outcome of supplier development programs. 
Analysis and results
Open coding and pattern matching methods are used to analyse the data (Yin 2009 ). The coded data is verified with the industrial knowledge of: 1) the research team, 2) BCA's sustainability team, and 3) the external experts that are responsible for knowledge exchange and training delivery of the 18-month supplier development initiative. The pattern matching process takes in the key narratives generated from coded data, including repeating keywords and highlighted reflections from the case suppliers, and match those narratives with the constructs of knowledge bases and power relationship. The case evidence related to the adopted sustainable practices and suppliers' knowledge bases and power relationships are presented in the Appendix. Detailed metrics of evaluating the sustainable practices, knowledge bases, and powers, can also be founded in the Appendix.
Suppliers' adoption of sustainable practices
We analysed the sustainability-related practices and activities in the eight cases both before and after the 18-month supplier development initiative to identify the sustainable practices that have been adopted in the supplier facilities. This ensures that the new practices and ideas are the results of BCA's supplier development initiatives. We find that the suppliers have adopted three kinds of sustainable practices: leading, imitating, and toddling practices. A leading sustainable practice is usually innovative, and sometimes involves large investments in technological or systematic changes at facility level. An imitating sustainable practice usually undergoes a fast learning process, and the supplier adopts good or advanced practices from existing industrial cases to meet its business and sustainability requirements. A toddling sustainable practice usually finds out the low-hanging fruit among all sustainability solutions, thus a supplier tries to adopt those low-costing, feasible practices as soon as possible. All three kinds of sustainable practices lead to sustainability performance improvement at the suppliers' facilities.
Role of knowledge base
Our analysis implies that the supplier's prior knowledge on sustainability resides on both individual levels (employees' skills and expertise) and organizational levels (capabilities to manage process, system, and people) (see Appendix). They eventually lead to better sustainability performance. The very idea of sustainability is comprehensive and keeps evolving, leading to a result that five out of eight suppliers confessed that they considered themselves "have limited knowledge or access to the knowledge of sustainability". For example, S2, S4, S7, and S8 agreed that they did not have a clear sustainability strategy other   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 10 than "compliance with buyer and/or government requirements"; 22 out of the 30 interviewed gatekeepers claimed that their latest degrees and early career experiences were not closely related to environmental management, safety management, or work and health issues.
We find that supply chain members (e.g. buyers and peer suppliers) are the main sources of sustainability knowledge for the suppliers (see Appendix). We also find that the suppliers seek such knowledge to 1) remain competitiveness among peer suppliers; 2) meet the compliance requirements of governmental regulations and buyers, and 3) answer to sustainability-related concerns from the community, civil societies and media. However, gatekeepers from S2, S6, S7, and S8 agreed that they have limited sources of knowledge when trying to explore and learn sustainability to tackle challenges.
In general, the results show that the suppliers who possessed good prior knowledge about sustainability, and who can access external knowledge about sustainability feel it is less challenging to identify and implement sustainable practices. Such suppliers will also have a 
Role of power relationships
We find that the power of suppliers' sustainability teams 3 is critical to influencing the impacts of knowledge bases on the adoption of sustainable practices. The results reveal that, although the structure and culture of suppliers' sustainability teams are different, the power of a sustainability team can be measured by the following qualitative descriptions : 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 11 1) their access and ability to influence facility leadership, either through reporting lines or personal relations;
2) they are regarded as the sustainability experts in the facility;
3) they have an overseeing role on sustainable practices of workers and production lines, and sometimes can provide rewards and incentives; 4) they are capable of acquiring sufficient budget to implement sustainable practices
We find that (see Appendix) powerful sustainability teams can use their power, so that the ideas, plans, and projects of sustainable practices learned from supplier development initiatives will have a better chance to be adopted and implemented to improve operations.
For example, "…He (the Gatekeeper) managed to convince me, that the budget used on facility refurbishment cannot be judged through a balance sheet -it is more like safety insurance." (Senior management, S3). "Ms. … (name of one of the Gatekeepers) leads the HR office. Although she is not my boss, her team has established a system … so that the water & energy efficiency is in our KPI. If my team is doing better than the rest of us (i.e., the manufacturing teams), I got 5% more in my annual premium" (Operational director, S4).
The case evidence also suggests that BCA can use its power to influence suppliers' decisions.
BCA's power is reflected by suppliers' dependence on BCA. Strong buyer power means that the suppliers are dependent on BCA's resources. The suppliers respect a natural, legitimate right from BCA to influence its business or the BCA can reward and punish the suppliers (quote, "they say jump, we say how far"). Weak buyer power means that suppliers have more autonomy in business and do not depend much on BCA, whereas the strategic relationship with BCA is still being valued (keywords quote, "collaboration", "partnership" or "codesigning"). We find that when BCA has strong power, it is demanding and drives suppliers to invest in assimilating and applying the knowledge and skills learned through the supplier development initiatives. When BCA has weak power, suppliers care less about BCA's supplier development initiatives. Suppliers' decisions are less influenced by BCA and they are less invested to absorb the knowledge learned through supplier development initiatives. 
Impacts of knowledge bases and power relationships on suppliers' adoption of sustainable practices
The findings related to the knowledge bases, power relationships, and adopted sustainability practices by the suppliers are summarized in Table 2 .
Insert Table 2 here
The result reveals that three suppliers (S1, S3, and S5) have good knowledge bases compared with the other five suppliers. They have also adopted leading sustainable practices whereas none of the other suppliers had. The finding thus suggests that a supplier's knowledge base plays a critical role for the supplier to adopt leading sustainable practices. The leading sustainable practices involve systematic changes in a suppliers' current processes and operations. Hence, the suppliers must redesign their products or processes, and doing so relies on existing knowledge and access to external knowledge. The case evidence further suggests that suppliers with limited knowledge bases can adopt imitating and toddling sustainable practices because those practices are relatively simple and do not involve significant changes in operations and processes. When adopting the imitating and toddling sustainable practices, suppliers only need to adjust existing practices and systems which relies on incremental innovation or improvement. In addition, we find that S1 and S5 have adopted more sustainable practices compared with S3, while BCA has weak power over S3 but strong power over S1 and S5. The findings indicate that BCA can use its power to drive suppliers to leverage their knowledge bases to adopt more sustainable practices, i.e., buyer power enhances the effect of a supplier's knowledge base on the adoption of sustainable practices.
The evidence from S2, S4, and S8 also supports this finding: although they have limited knowledge bases, they all have adopted some imitating and toddling sustainable practices.
This indicates that both internal sustainability teams and BCA can use their power to drive suppliers to exploit their knowledge bases to adopt sustainable practices. The evidence from S6 (both BCA and sustainable team have weak power) supports the finding as well. Hence, we argue that both the power of the sustainability teams and BCA can enhance the value of knowledge base on the adoption sustainable practices. Therefore, we develop the following propositions.
P1: A supplier's good knowledge base is critical for the adoption of leading sustainable practices. P3: The effects of a supplier's knowledge base on the adoption of sustainable practices are enhanced by both the power of internal sustainability team and external buyer.
The case evidence reveals that the power of sustainable team and buyer also affect a supplier's strategy used in sustainable practices adoption. We find that a supplier can use the following strategies within the given configuration of internal and external power (Figure 2 Insert Figure 2 here
The results reveal that sustainability teams and BCA have strong power in S1 and S5. BCA thus can use its power to drive S1 and S5 to invest in more resources to the adoption of sustainability practices and allocate more resources to the sustainability teams. The resources not only enable S1 and S5 to develop process innovations during the adoption but also allow the sustainability teams to better transfer the practices within S1 and S5. In addition, the sustainability team can also use its power to ensure the transformation of individual knowledge to organizational actions and that the new practices and process innovations can be successfully implemented and distributed within its facility. Therefore, the internal and 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 14 external power complements each other and they enable a supplier to adopt the innovator strategy. The sustainability teams in S3 and S7 have strong power whereas BCA has weak power. Because the sustainability teams have strong power, S3 and S7 view sustainability as critical issues and are proactive in adopting sustainability practices. They tend to develop sustainability practices based on their own needs and judgement and hence use the explorer strategy. BCA has strong power in S2, S4, and S8. Hence, BCA can use its power to drive them to adopt sustainable practices according to its requirements. However, because their sustainability teams have weak power, they may be reluctant to be proactive in sustainability issues or develop innovative practices. Hence, they use the enforcer strategy. For the supplier with weak internal power and buyer power (S6), BCA cannot drive it to adopt sustainability practices and it is also challenging for the sustainability team to promote and distribute advanced sustainability practices. S6 thus passively responds to the sustainability concerns and crisis, and uses the tinker strategy. Therefore, we develop the following proposition.
P4: The strategy a supplier used for adopting sustainable practices is affected by the configuration of internal and external power.
Discussion and conclusions
Theoretical contributions
We reveal that suppliers may learn leading, imitating, and toddling sustainable practices and the adoption of different practises are influenced by suppliers' knowledge bases and power relationships. The findings extend current literature on supplier development by providing a possible explanation on why global companies' supplier development initiatives may fail (Busse et al. 2016 , Rodríguez et al. 2016 and by revealing when a global company's supplier development initiatives are more effective from a supplier's perspective (Modi and Mabert 2007 , Bai and Sarkis 2010 , Lu et al. 2012 ). This study also offers theoretical reasoning and empirical evidence that a supplier's AC plays a critical role in adopting sustainable practices, extending existing understandings on the consequences and performance outcomes of AC (Williander 2007 , Nagati and Rebolledo 2012 , Tu et al. 2006 ).
Our findings clarify the mechanisms through which a supplier's knowledge base affects the adoption of sustainable practices. We find that a good knowledge base is critical for the adoption of leading sustainable practices whereas the impacts of knowledge bases on the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 15 adoption of imitating and toddling sustainable practices are not significant. The result is consistent with the argument that the effect of a firm's AC is contingent on the interorganizational learning context (Lane and Lubatkin 1998, Nagati and Rebolledo 2012). It extends current studies on the antecedents of SSCM, which mainly takes a buyer's perspective (Lau and Wang 2009 , Styles et al. 2012 , Dou et al. 2015 or focuses on institutional pressures (Zhu et al. 2013 , Ye et al. 2013 , Wu et al. 2013 ).
We also reveal the mechanisms through which the internal power of the sustainability team and external power of buyer affect the adoption of sustainable practices. We find that both internal and external power enhance the impacts of knowledge bases on the adoption of sustainable practices. Power relationships and knowledge bases are not independent, and researchers should adopt a contingency perspective when considering their interaction effects in promoting SSCM, enhancing current understandings of the consequences of power in supply chain relationships (Zhao et al. 2008 , Yeung et al. 2009 ). Under certain conditions, a supplier's knowledge base has greater impacts on the adoption of sustainable practices and is more effective than that of its rivals (Zahra and George 2002) . The results suggest that a supplier will implement four strategies to adopt sustainable practices according to the configuration of internal and external power. The finding links a firm's internal and external power and provide empirical evidence that a configurative perspective should be used to investigate the impacts of power relationships on the adoption of SSCM, improving existing knowledge on how to develop a sustainable supply chain (Williander 2007 , Chkanikova 2016 .
Managerial implications
The research provides guidelines for companies on how to improve the sustainability of their supply chains. First, we suggest global companies provide different levels of sustainable practices when designing supplier development initiatives (Liu et al. 2018 , Zhang et al. 2017 ).
Second, we suggest suppliers invest in developing a good knowledge base for adopting leading sustainable practices (Cohen and Levinthal 1990, Tu et al. 2006 ). Specifically, suppliers should hire employees with good education background and previous work experiences in sustainability. They should also invest in environmental management systems (e.g. ISO 14000), develop the code of conduct, and build a system to record previous experience in supplier development/compliance schemes. In addition, we suggest them develop tools and procedures to acquire knowledge from buyers (e.g. compliance requirements, environmental and social standards, and feedback from audits) and peer Third, we suggest suppliers improve the power of sustainability teams and buyers use their power to drive suppliers to invest in the adoption of sustainable practices and improvement of knowledge bases on sustainability (Chkanikova 2016 , Yeung et al. 2009 ). For example, the team members should be provided with access to leadership through reporting lines and have an overseeing role on sustainable practices of workers and production lines. They should also be allocated with sufficient budget to implement sustainable practices and be authorized to correct unsustainable behaviours. Global companies may require their suppliers to send gatekeepers to training programs to improve their capabilities and to build information and database systems and operational procedures to keep past experiences and best practices on sustainable development. In addition, global companies could strengthen buyer-supplier relationships through contracting, certification, and other supplier engagement activities to improve their power.
Fourth, we suggest suppliers select the strategy for adopting sustainable practices according to the configuration of internal and external power. Specifically, when both internal sustainability teams and buyers have strong power, suppliers could use the innovator strategy to take leadership in the adoption of sustainable practices. If only internal sustainability teams have strong power, suppliers could use the explorer strategy to be proactive in the development of SSCM. If only a buyer has strong power, suppliers could use the enforcer strategy to focus on adopt the sustainability practices by the buyer's requirements and standards to manage sustainability risks. When the power of both internal sustainability teams and buyer are weak, suppliers could use the tinker strategy to adopt sustainable practices passively in response to sustainability concerns.
Limitations and future research directions
This study has limitations which open avenues for future research. First, this study uses a longitudinal case study approach and the data is collected from eight suppliers of an electronics company. Therefore, the generalizability of the findings is a limitation. Future   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 17 studies could conduct large-scale surveys to test and validate the propositions empirically.
Second, researchers argue that AC involves learning processes including acquisition, assimilation, and application (Zahra and George 2002, Zhang et al. 2015) . Exploring the impacts of the learning processes on the adoption of sustainability practices in supply chains could be an interesting topic. Third, researchers argue that the social capital within an organization and supplier-buyer relationships, such as trust and justice, may influence knowledge transfer and implementation (Yeung et al. 2009 , Wu et al. 2012 . Future studies could explore the impacts of supplier development initiatives on suppliers' knowledge bases and power relationships. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49 21 The evaluation of "good" or "limited" knowledge bases is judged based on the content of reports and presentations submitted by the suppliers at the close-door workshop mentioned in Section 3.3. Key elements of evaluation includes: the accuracy and timeliness of sustainability issues captured, the specific approaches of identifying proper projects, and the expertise demonstrated in Q&A session of the workshop. The evaluation of "strong" or "weak" power of a sustainability team is based by the qualitative descriptions of: access to facility leadership, recognition as sustainability experts, authority to provide rewards and incentives; and access to budget. The evaluation of "strong" or "weak" power of buyer (BCA) is based on business dependency.
See Appendix for more details and quotation as evidence .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 Each participant was allowed to choose between one of two tracks: an environmental management track, or a health and safety (i.e., social sustainability) management track. There were 15 mandatory courses in common across both training tracks, four elective courses for the environmental track, and seven elective courses for the H&S track. In each course, trainees were asked to attend classroom training sessions conducted by the EHS+ Centers, and then conducted onsite projects in their workplaces that applied their newly acquired knowledge and skills. Upon completion of all courses, trainees from each facility would deliver a presentation to summarize their achievements and lessons learned in the whole training cycle. The Program duration for each trainee is 18 months.
Summary of data collection
Feb 2015
The gatekeepers (see below) from all suppliers were invited to attend a workshop, and were interviewed as a focus group.
July-Sept 2016
Gatekeepers ( During the whole supplier development program, the participating suppliers completed over 1,000 onsite projects that are designed to improve facilitylevel EHS performance. The evaluation of those projects is based on the "before vs. after" of supplier sustainability performance through BCA's audit scores and data, in areas including:
